US and northern Mexico during Northern
Hemisphere (NH) winter (Ropelewski 1992) .
Recent studies have suggested that the surface climate is also influenced by the stratosphere, or occurrence of SSWs (Baldwin et al. 2003a; Hartmann et al. 2000) . (Kalnay et al. 1996) . We also used "cold-tongue index (CTI)" of anomalous SSTs in the tropical Pacific averaged over the NH winter season. We divide the sample into four regimes defined by whether ENSO is warm or cold and whether an SSW has occurred or not.
For the ENSO state, we classified "El Niño" The difference, regime II minus regime I, measures the response to the El Niño forcing when the stratosphere is quiescent (Fig. 1A) .
The response is consistent with previous analyses of ENSO's impact in mid-latitudes (e.g., Ropelewski 1992) (Fig. 1A) . The change is, in principle, equal to the impact of the SSWs during the El Niño winters (Fig. 1C, difference IV minus II). The response to the SSWs alone is similar to the negative phase of the NAM as observed (Limpasuvan et al. 2004 ). 
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